GSK3β/β-catenin signaling is correlated with the differentiation of glioma cells induced by wogonin.
Malignant gliomas are the most common and most aggressive primary brain tumor, and for which differentiation therapy has emerged as a promising candidate strategy. In this study, we used in vitro and in vivo assays to examine the differentiation effects of wogonin, a major active constituent of Scutellaria baicalensis, on glioma C6 and U251 cells. We found that wogonin can suppress cell proliferation and induce G0/G1 arrest under a concentration-dependent manner. Wogonin also triggered significant reduction in the G1 cell-cycle regulatory proteins cyclin D1, cyclin-dependent kinase 2 and 4 along with overexpression of cell-cycle inhibitory proteins p27. Immunofluorescence and western blot analysis indicated that wogonin increased the expression of lineage-specific differentiation marker glial fibrillary acidic protein (GFAP). In mechanisms, we verified that wogonin significantly diminished the phosphorylated level of protein kinase B (AKT), and maintenance of low β-catenin expression level was dependent on glycogen synthase kinase 3β (GSK3β) activation at Ser9. Blocking GSK3β/β-catenin pathway was required for wogonin-induced proliferation inhibition and terminal differentiation by using canonical activator lithium chloride (LiCl) and inhibitor dickkopf-1 (Dkk1). Moreover, intravenous administration of wogonin delayed the growth of C6 glioma in the intracranial tumor model. These findings provide the evidence and mechanistic support for wogonin-based differentiation therapies for malignant glioblastoma. Furthermore, inhibition of GSK3β/β-catenin pathway may be a key and requisite factor in glioma differentiation.